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CONSEQUENCES OF THE H.R  THEORY

investigators have, for many years, endeavoured to ascertain what
substances are formed by the action of calcium sulphate on
cements.
It is generally agreed that Portland cements contain compounds of
lime and alumina, and Candelot331 and Michaelis332 have concluded
that, by the action of gypsum or plaster of Paris on hardened cement
masses, certain calcium sulpho-aluminates are formed, and that these
are one of the causes of swelling of cements. Schott333 also investi-
gated the action of gypsum (plaster of Paris) on normal Portland
cement and on analogous cements in which the alumina is replaced by
iron oxide. In both cases he noticed that decomposition occurred, so
that the formation of a calcium sulpho-aluminate or sulpho-ferrate
appears to be probable. Schott did not, however, agree with the
investigators just named that the swelling action of gypsum (plaster)
is due to the formation of sulpho-aluminates or sulpho-ferrates. Le
Chatelier334, on the contrary, ia in favour of the formation of a definite
calcium sulpho-aluminate and, like Deval335, endeavoured to ascertain
the action of various sulphates on cements containing various propor-
tions of alumina.
Rebuffat336 also found that there is a number of different calcium
sulpho-aluminates. He doubted, however, whether the destruction of
maritime masonry could be referred to the formation of these com-
pounds. Here again, it should be noticed, the swelling and disinte-
grating effects which occur when gypsum (plaster) is present in the
cement were also attributed to the last-named substance. The chief
description of the disadvantages of sulphates on cements is that of
Schiffner337, who had collected a number of instances in which the
decomposition was unquestionably due to the action of sulphur com-
pounds on the hardened cement masses. Some of these interesting
examples may be mentioned here :
1.  In the walls of a railway tunnel, the effects of some destructive
action were observed.   The mortar came out of the joints in the form
of a milky fluid and carried with it all the sulphate, so that the cement
was considered to be bad.  It was only after a very careful examination
that it was found that the overlying rocks contained sulphurous lignite
which became oxidised to sulphates, the latter causing the destruction
of the cement.
2.  In a concreted gallery in a mine in Alsace-Lorraine the walls
became moist and porous in parts.    The greater portion of the
structure was in exceptionally good condition, so that it was im-
possible to blame the cement, but in some portions boil-like swellings
appeared, the mortar becoming  semi-fluid  and the  joints  loose.
A closer examination showed that the nature of the water in the
neighbourhood of the gallery contained calcium  and magnesium
sulphates in sufficient quantities to effect a partial decomposition of
the concrete.
3.  According to Grauer, cracks and characteristic white crystals